The membrane potential of rat spermatids was estimated as \m=-\22\ m=+-\ 2 mV (mean \ m=+-\ sem) using three independent methods: using oxonol as a fluorescent membrane potential sensitive probe, from the passive distribution of hydrogen ions and from whole-cell patch-clamp records. The estimated permeability ratios Pk +:PCl\m=-\ and PNa+:PCl\m=-\ of the plasma membrane of rat spermatids were 1.0 and 0.3, respectively. These data indicate that the high luminal K+ concentration found in seminiferous tubules could partially close voltage-sensitive calcium channels in these cells.
Introduction
In spite of the interest in spermatogenesis in animal and human reproduction, very little is known about the general physio¬ logical aspects of spermatogenic cells. Their energy metabolism has been well characterized (for example, Mita and Hall, 1982; Nakamura et al, 1982; Grootegoed et al, 1986; 1982;  Reyes et al, 1990) and some transport studies of uncharged molecules have been performed (Nakamura et al, 1986) . However, intracellular ion homeostasis, membrane potential, and ion transport in these cells have been only partially explored (Kierszenbaum et al, 1971; Hagiwara and Kawa 1984; Reyes et al, 1993) .
In mammals, the differentiation stages of spermatogenesis occur in a seminiferous tubule compartment (adluminal) , the composition of which is considered to be controlled by the activity of Sertoli cells and the meiotic and postmeiotic spermatogenic cells (Dym and Fawcett, 1970) . There are peptides, steroids, and other factors in this adluminal compart¬ ment that could determine the permeability properties of the membranes. In this compartment, the ionic gradients respon¬ sible for the membrane potential of spermatogenic cells appear to be locally regulated and could play a role in growth and development of these cells. Potassium, an ion to which the membrane potential of many cells is very responsive, is present at a concentration of 50 mmol I_ ' in the seminiferous tubule, that is, 10 times higher than its concentration in plasma (Setchell and Brooks, 1988) .
The membrane potential of a cell is an important parameter that determines the rate of entry and the steady-state distribu¬ tion of many pharmacologically active charged substances (see Scheler and Blank, 1977) . It is also a trigger signal for many cellular processes controlled by voltage-sensitive sodium, potassium or calcium channels. Activation or modulation of some of these channels is a general response to the interaction of many extracellular signals with membrane receptors (Benos and Sorscher, 1992) . Thus, the resting membrane potential could determine the extent of a response by voltage sensitive channels in a cell to external stimuli.
Using zero-current whole-cell patch-clamp measurements, Hagiwara and Kawa (1984) -: + of 1.6 (Lauger, 1973) (Fig. 3a) . The reported fluorescence values in Fig. 3a in the external medium (Fig. 4b) 
